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Is a Behavioral Graded Activity Program More Effective
Than Manual Therapy in Patients With Subacute
Neck Pain?
Results of a Randomized Clinical Trial
Jan J. M. Pool, PhD, PT, MT,*† Raymond W. J. G. Ostelo, PhD, PT,*‡ Dirk L. Knol, PhD,*§
Johan W. S. Vlaeyen, PhD,¶ Lex M. Bouter, PhD,*** and Henrica C. W. de Vet, PhD*
Study Design. A randomized clinical trial.
Objective. To compare the effectiveness of a behav-
ioral graded activity program with manual therapy in pa-
tients with subacute (4–12 weeks) nonspecific neck pain.
Summary of Background Data. Neck pain is a com-
mon complaint, for which many conservative therapies
are available in primary care. There is strong evidence for
manual therapy in combination with exercises. Psychos-
ocial factors are also believed to play a role in chronic
pain. The evidence of the effectiveness of a program fo-
cused on these factors is still unknown.
Methods. A randomized clinical trial was conducted,
involving 146 patients with subacute nonspecific neck
pain. The BGA program can be described as a time-con-
tingent increase in activities from baseline toward prede-
termined goals. Manual therapy consists of specific spinal
mobilization techniques and exercises. Primary outcomes
were global perceived effect, the Numerical Rating Scale
for pain and the Neck Disability Index. Secondary out-
comes were the Tampa Scale for Kinesiophobia, the 4
Dimensional Symptom Questionnaire, and the Pain Cop-
ing and Cognition List. Measurements were carried out at
baseline and 6, 13, 26, and 52 weeks after randomization.
Data are analyzed according to the intention-to-treat prin-
ciple, using multilevel analysis.
Results. The success rates at 52 weeks, based on the
GPE were 89.4% for the BGA program and 86.5% for MT.
This difference was not statistically significant. For
pain and disability, a difference was found in favor of the
BGA program; mean difference for pain  0.99 (95% CI
0.15–1.83) and mean difference for NDI  2.42 (95% CI
0.52–4.32). All other differences between the interven-
tions in the primary and secondary outcomes were not
statistically significant.
Conclusion. Based on this trial it can be concluded that
there are only marginal, but not clinically relevant, differ-
ences between a BGA program and MT.
Key words: neck pain, randomized clinical trial, behav-
ioral graded activity, manual therapy. Spine 2010;35:
1017–1024
Neck pain is a common complaint. The point prevalence
of neck pain in the general population of the Netherlands
varies between 9% and 22%,1,2 and approximately one
third of all adults will experience neck pain during the
course of 1 year.3 Some 5% to 10% of these patients will
develop a chronic pain disorder.1 Once the neck pain
becomes chronic (12 weeks) 44% of the patients will
consult their general practitioner (GP) in the following
12 months.1 There is no conclusive evidence regarding
specific pathology in the majority of cases of acute or
chronic neck pain4 so, consequently, most cases are la-
beled as nonspecific neck pain or neck pain of unknown
origin.4 Psychological and social factors may aggravate
and perpetuate neck pain.5,6
The therapeutic methods that are most frequently
used for the treatment of neck pain are exercises, manip-
ulative therapies, mobilization, massage, physical meth-
ods, and multidisciplinary biopsychosocial rehabilita-
tion.7 Although the evidence regarding the effectiveness
of most conservative types of therapy for neck pain is still
inconclusive, the updated Cochrane review carried out
by Gross et al8 concluded that there was strong evidence
for manipulation and/or mobilization, if combined with
exercises. Furthermore, the results of a recent random-
ized clinical trial (RCT) carried out by Hoving et al9–11 in
patients with subacute and chronic neck pain showed a
significant difference in effectiveness and cost-effectiveness
in favor of MT, compared with physical therapy or usual
care from the GP, both in the short and the long-term
follow-up.
Psychological and social factors are believed to play a
role in the transition from acute to chronic pain and
disability.6,12,13 Consequently, the emphasis in treating
patients with subacute and chronic pain is increasingly
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on behavioral treatment, based on operant, cognitive, or
respondent techniques.13–16 Behavioral treatment fo-
cuses on reducing disability through the modification of
environmental contingencies and cognitive processes.
Especially for patients who interpret pain as threatening
(pain catastrophyzing) and are afraid that movement
might be harmful (kinesiophobia), behavioral treatment
seems to be effective.13,17 This led to the development of
a behavioral graded activity (BGA) program. The evi-
dence of the effectiveness of a BGA program, which is
still emerging, is mainly from studies on low back
pain.18–20 However, the effectiveness of a BGA program
for neck pain is still unknown. We hypothesize that psy-
chological factors such as those described above, will
influence neck pain, and we suggest that a BGA program
will be at least as effective as MT for patients with sub-
acute neck pain.21
Materials and Methods
The methods have been described elsewhere in detail.21
Selection of Patients
The study aims to include 90 patients per treatment arm. Al-
though arbitrary this is based on the expectation that in the
manual therapy group 70% of the patients will recover. To
detect a difference of 20% between the 2 treatment groups,
which is considered as clinically important, 84 patients are
required for each treatment group. This calculation is based on
the dichotomised primary outcome measure “perceived recov-
ery,” defined as the percentage of patients who are reported to
have recovered. The sample size calculation concerns an  of
0.05 and a power (1  ) of 90%.
Subacute neck pain was defined as pain in the cervical re-
gion, existing for at least 4 weeks, but no longer than 12 weeks.
The neck pain could radiate to the shoulder region or the upper
extremities and/or be accompanied by headaches, but the main
complaint must concern the neck. The other inclusion criteria
were age between 18 and 70 years, and a new episode of non-
specific neck pain, defined as no neck pain in the previous 4
months. The exclusion criterion was specific neck pain, for
example because of rheumatoid arthritis, disc herniation, neu-
rologic diseases, or malignancy. Patients with whiplash-
associated disorders were included, unless they had an unset-
tled insurance claim during the intake period. During the first
GP consultation, these criteria were assessed and the patient
was informed about the study. Eligible patients who were in-
terested in participation were referred to the research assistant,
who informed them about the consequences of participation
and rechecked the inclusion criteria. Patients who were eligible
and agreed to participate were asked to sign the informed con-
sent form before the baseline measurement was performed. The
baseline measurement consisted of collecting data on demo-
graphic variables, potential prognostic factors, and outcome
measurements.
The Medical Ethics Committee of the VU University Medi-
cal Center in Amsterdam approved the study protocol.
Randomization Procedure
After the baseline measurement the patients were randomly
assigned either to the BGA program or to MT. The treatment
allocation was concealed, trough the use of numbered, opaque,
and sealed envelopes, based on a computer-generated list, and
prepared by an independent person before the start of the in-
clusion period.
Blinding
The research assistant who was responsible for all measure-
ments, and visited the patient at home, was blinded for the
treatment allocation. The patients were aware of the treatment
they received.
Behavioral Graded Activity Program
The physical therapists (PTs) who provided the BGA program
in this trial had followed additional courses in the biopsycho-
social approach of pain problems, to make sure they had the
necessary skills. Furthermore, all the PTs had more than 10
years of clinical experience. For this study they attended an
additional a 2-day training course, which consisted of a theo-
retical part, in which the principles of a BGA program were
discussed, and a practical part, in which skills were trained
using case reports. The course supervised by an experienced
behavioral therapist (A.K.) and a psychologist (J.W.S.V.). The
BGA program was based on time-contingent management, as
described in more detail by Fordyce22,23 and applied by Lind-
strom and Ostelo.15,24 The emphasis of the treatment is on
operant conditioning.
Core elements of a BGA program are: (1) decrease in pain
behavior and increase in “healthy” behavior, (2) improvement
of function and no focus on pain reduction, (3) the patient is
responsible for the treatment and has an active role, and (4) the
therapist acts as a coach. The therapy is based on a typical
“hands-off” approach.
From the baseline level, and working toward preset goals,
the patients were trained to follow a gradually increasing exer-
cise program, which consisted of a maximum of 18 sessions of
approximately 30 minutes.
Manual Therapy Treatment
Manual therapists provided the MT. In the Netherlands after
completing their training, PTs follow a 3-year postgraduate
course in manipulation and specific mobilization techniques to
become certified and registered as an MT by the Royal Dutch
Society for Physical Therapy (KNGF). The aims of the MT
treatment are: (1) to restore restricted movement, stimulating
natural recovery and adaptive processes in relation to the func-
tionality of movement,21 (2) to reduce pain, (3) to increase the
patient’s level of activities and participation, and (4) to prevent
recurrences. The treatment consists of manipulation and spe-
cific mobilization techniques. It is also standard practice to give
additional exercises and advice during MT treatment. The ther-
apists were allowed to provide a maximum of 6 treatment
sessions, each with a duration of 30 to 45 minutes, within 6
weeks. The MT was similar to the MT provided in the trial by
Hoving et al.9
A detailed description of both interventions has been pub-
lished elsewhere.21
Outcome Measures
The baseline measurement consisted of data on patient charac-
teristics, demographic variables, potential prognostic factors,
and outcome measurements (Table 1). Furthermore, the pa-
tients completed questionnaires at 6, 13, 26, and 52 weeks after
randomization. The primary outcome measurements were: (1)
Global Perceived Effect (GPE)25,26 measured on a 7-point scale
ranging from “completely recovered” to “worse than ever”
(recovery was a priori defined as “completely recovered” or
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“much improved,” as reported by the patient); (2) the severity
of current neck pain, scored on an 11-point Numerical Rating
Scale (NRS) ranging from 0 “no pain” to 10 “very severe
pain”; and (3) the neck-specific functional status measured
with the 10-item Neck Disability Index.27
The secondary outcomes were (1) fear of movement, as-
sessed with the Tampa Scale for Kinesiophobia (TSK)28; (2)
pain catastrophysing, pain coping, and pain control (external
and internal control) based on the Pain Coping and Cognition
List (PCCL)29; (3) distress, depression, fear, and somatisation,
assessed with the 4 Dimensional Symptom Questionnaire
(4DSQ)30; (4) the intensity of pain, interference with activities,
and persistence of pain, assessed according to the Graded
Chronic Pain Scale (GCPS)31,32; and (5) general health status,
evaluated with the Short Form 36 (SF-36).33
Statistical Analyses
The statistical analyses were performed according to the inten-
tion-to-treat principle. To determine the effectiveness of the
interventions over the follow-up period, multilevel analyses
were performed. In the analyses, patients clustered under ther-
apists and repeated measurement clustered within a patient,
were taken into account. Therefore, we used linear multilevel
analyses for continuous variables, such as the NDI and the
NRS, and logistic multilevel analyses for dichotomous vari-
ables, such as the GPE. We included the following levels: re-
peated measures (time), patient, and therapist. The analyses
took baseline scores into account and focused on the interac-
tion between repeated measurement and intervention. The re-
sulting regression coefficients (continuous variables) or odds
ratios (dichotomous variables) can be interpreted as the differ-
ence in patient outcomes between the 2 groups at a certain
follow-up moment. Per protocol analyses were also performed,
excluding all patients with deviations from the protocol. For
the BGA program a deviation of the protocol was defined as:
not conducted the baseline level in the initial phase of the treat-
ment, or suspension of therapy, applying “hands-on” therapy,
or using a pain-contingent approach.21 For the MT a deviation
of the protocol was defined as not using manipulation or spe-
cific mobilization techniques.
To calculate the sum scores, occasional missing items within
a questionnaire (5%) were imputed, using a SPSS syntax for
missing value imputation.34 When applying multilevel analyses
to longitudinal data, no imputation strategy for missing ques-
tionnaires is necessary. It has been demonstrated that multi-
level analyses are very flexible in handling these missing ques-




From January 2003 until January 2005 a total of 163
patients were referred to the research assistant. One hun-
dred forty-six patients met all the inclusion criteria and
Figure 1. Flow chart.







Age (mean; SD) 44.5 (12.0) 45.6 (11.1)
Gender (% female) 59 63
Complaints
Pain (%) 93 88
Limitation of movement (%) 58 56
Headache (%) 63 69
Dizziness (%) 37 28
Fatigue (%) 56 48
Pain intensity (NRS 0–10)
Current pain (mean, SD) 5.5 (2.2) 5.0 (2.1)
Mean pain previous month
(mean, SD)
6.2 (1.5) 6.0 (1.5)
NDI (mean, SD) 14.7 (6.2) 13.4 (7.4)
Graded chronic pain scale (%)
Low intensity 11 15
High intensity 58 59
Moderate limiting 15 12
Severe limiting 16 15
SF 36 (mean, SD)
Physical component summary 42.5 (7.9) 44.8 (7.3)
Mental component summary 46.8 (11.4) 47.5 (12.2)
The baseline characteristics of the Pain Coping and Cognition List, the 4
Dimensional Symptom Questionnaire and the Tampa Scale for Kinesiophobia
can be found in Table 3.
BGA indicates behavioral graded activity; NRS, Numerical Rating Scale; NDI,
Neck Disability Index; SF-36, Short Form-36; SD, standard deviation.
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signed the informed consent form. Figure 1 presents a flow
chart of the study. The baseline characteristics of the pa-
tients in the two groups were very similar (Table 1).
Effect of the Interventions
Intention-to-Treat Analyses. Table 2 shows the percent-
ages and odds ratios for the GPE, and the means and
regression coefficients (that can be interpreted as mean
difference) for the NRS and the NDI at 13 and 52 weeks.
At 52 weeks, the BGA group scored slightly better, for
the GPE expressed as an OR of 0.76 (0.21–2.68), for the
NRS expressed as a regression coefficient or mean differ-
ence of 0.99 (0.15–1.83) points, and for the NDI ex-
pressed as a mean difference of 2.42 (0.52–4.32) points
(Figures 2–4). The only statistically significant overall
effect was found on the NDI in favor of the BGA treat-
ment. This effect was present at all follow-up moments.
For all the other primary outcomes there was no statis-
tically significant difference between the two groups.
Considering the results at 13 weeks, the effects of the
BGA treatment were achieved earlier than the effects of
the MT.
Table 3 shows the effects of the two interventions on
the secondary outcome measurements, the PCCL, the 4
DSQ, and the TSK. There was no statistically significant
overall difference in effect between the two interventions.
Only somatisation, a domain within the 4 DSQ, showed
a significant difference in favor of the BGA treatment at
52 weeks. There were also no differences in effects be-
tween the secondary outcomes SF 36 and GCPS (data not
shown here).
Per Protocol Analyses. Despite the training course and the
follow-up sessions, we found that only 52.1% of the PTs
adhered adequately to the BGA program, according to the
strict principles. On the other hand, 80% the manual ther-
apy treatment sessions consisted of manipulations and/or
mobilizations with or without exercises. The results of the
Table 2. Multilevel Model-Based Mean Scores at Baseline, Posttreatment and Follow-up and the Odds Ratios and
Regression Coefficients for the Primary Outcome Measures
Primary Outcome Measure BGA Programme Manual Therapy Odds Ratio (95% CI)
GPE (% yes)*
Overall effect: 2  5.26; 4 df (P  0.26)
13 wk 86% 70% 0.39 (0.12 to 1.28)
52 wk 89% 87% 0.76 (0.21 to 2.68)
Regression
Coefficient (95% CI)
Current pain (NRS range 0–10)
Overall effect: 2  5.26; 4 df (P  0.23)
Baseline 5.47 5.13
13 wk 1.83 2.15 0.66 (0.18 to 1.49)
52 wk 1.03 1.68 0.99 (0.15 to 1.83)
NDI (range 0–50)
Overall effect: 2  9.66; 4 df (P  0.05)
Baseline 14.68 13.40
13 wk 5.55 6.28 2.05 (0.17 to 3.93)
52 wk 4.28 5.42 2.42 (0.52 to 4.32)
In all multilevel analyses, the baseline scores were accounted for. Regression coefficients can be interpreted as mean differences between interventions.
*Model-based with random effect  0.
GPE indicates Global Perceived Effect; BGA, behavioural graded activity; CI, confidence interval; df, degrees of freedom; NRS, numerical rating scale; NDI, Neck
Disability Index.
Figure 2. Results of the Global
Perceived Effect during the 1-year
follow-up.
1020 Spine • Volume 35 • Number 10 • 2010
per protocol analyses (data not shown) were very similar to
the results of the intention-to-treat analyses.
Health Care Utilization
The MT uses a mean of 5.2 treatments versus 8.2 treat-
ments in BGA program. Over the same period, the mean
number of visits to a general practitioner (GP) was 0.5 in
MT versus 0.8 in the BGA program. Also, the mean
number of patients visiting a specialist (neurosurgeon,
neurologist, or orthopaedic surgeon) was 0.05 in MT
versus 0.03 in the BGA program. The differences were
not statistically significant.
For indirect costs the mean number of days for absen-
teeism paid labor was 2.1 in MT versus 4.3 in the BGA
program.
Discussion
We compared the effectiveness of a BGA program to MT
for the treatment of subacute neck pain. In previous stud-
ies MT has been found to be the most appropriate ther-
apy. It was concluded that on the primary outcome mea-
sures there was a marginal difference of effect in favor of
the BGA treatment, which only reached statistical sig-
nificance on the NDI. Moreover, the effect of a BGA
treatment was achieved earlier than the effect of the
MT. We found no significant difference in effect on the
secondary outcomes, which included mainly psycho-
logical measures.
The minimal clinically important change has been es-
timated to be at least 3.5 points on the NDI, and at least
2.5 points on the NRS.36 In the current trial the change
scores on the NDI were 10.4 points for the BGA group
and 8.0 points for the MT group. On the NRS these
mean changes were 4.4 and 3.5, respectively. This im-
plies that in both intervention groups substantial im-
provements were observed, but that the differences in
improvements between the two groups were small. It can
be questioned to what extent the improvements in the
two intervention groups are because of natural recovery
from subacute neck pain. In a previous trial carried out
by Hoving et al, MT appeared to be clearly more effective
than usual care (mainly based on a “wait and see” policy)
provided by GPs for patients with subacute and chronic
neck pain. Therefore, we conclude that both interven-
tions are effective, and that the natural course is not fully
responsible for the improvement achieved in the two
interventions.
Because of the focus on improving functional status
and a lack of focus on pain reduction, a significant dif-
ference in functional status (NDI) was in line with the
expectations. Surprisingly, no differences in effects were
Figure 3. Results of mean pain
intensity on the Numerical Rating
Scale during the 1-year follow-up.
Figure 4. Results of the Neck
Disability Index during the 1-year
follow-up.
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found on kinesiophobia, coping styles, or other psycho-
logical variables. There might be several explanations
why the BGA treatment was not more convincingly ben-
eficial than MT, as we had anticipated:
1. One reason could be that the hypothesized work-
ing mechanism of a BGA program was not effec-
tive for patients with subacute neck pain. Improve-
ment in psychological outcomes such as fear of
movement, distress, coping, depression, etc., was
to be expected, thereby resulting in an increase
level of function. However, after the intervention
there was no significant change in these psycholog-
ical variables. This could be because of the mainly
low initial scores for these psychological outcomes
at baseline: very few patients scored “moderate”
to “high” on the 4 DSQ, PCCL or TSK, so no great
improvement could be expected.
2. Another explanation might concern the attitudes
and beliefs of the PTs who provided the BGA treat-
ment. The training course for the PTs before the
intervention was aimed, among other things, at
changing their attitude from a biomedical attitude
to a biopsychosocial attitude. We regard this bio-
psychosocial attitude as vital for the optimal pro-
vision of a BGA treatment. Because the strict pro-
tocol of the BGA program, which was based on a
hands-off strategy, was not always adequately ad-
hered to, we question the presence of a biopsycho-
social attitude in PTs, even if they had already fol-
lowed previous courses. The principles of BGA are
not easily learned or applied, as was also obvious
in GP care.37,38 A 2-day training course is perhaps
insufficient for the PTs to adopt a sufficiently
strong biopsychosocial attitude, and this may have
hampered optimal provision of the therapy.
3. Yet another explanation might concern insufficient
flexibility of daily practice in primary care. A BGA
program requires a rather strict protocol in terms
of organization and frequency of treatment ses-
sions. It turned out to be difficult to adhere to a
strict protocol, and this might have resulted in a
sub optimal provision of the BGA treatment in this
trial.
4. Another factor, which can influence the effective-
ness of BGA treatment on neck pain, is the dura-
tion of the complaints. In this trial we included
patients with subacute neck pain. Consequently,
many patients had a quick recovery, so the prede-
termined treatment aims were achieved sooner
than was expected. As a consequence, the intensity
of the program, as determined at baseline, was too
low for some patients, and therefore compliance
with the strict protocol was also rather low.
Another remark can be made concerns the difference
in treatment frequency and the difference in duration of
treatment time between MT and the BGA program. It
can be questioned if the time factor in favor of BGA is a
considerable factor which could influence the outcome of
the trial. However, as this was a pragmatic design we
were not primarily interested in the specific components
of a treatment but in the effect of the treatment as a
whole.
Although we initially aimed to include 180 partici-
pants we were only able to include 146 patients. The GPs
were responsible for the recruitment of patients, but de-
spite the fact that each of the participating GPs (n  72)
who were contacted individually by the researcher
agreed to participate, only 49% actually referred pa-
tients to the study. There was also a change in legislation
during the recruitment period which delisted physical
Table 3. Multilevel Model-Based Mean Scores at Baseline, Posttreatment and Follow-up and the Regression
Coefficients for the Secondary Outcome Measures
Scales of PCCL BGA Programme Manual Therapy Regression Coefficients (95% CI)
Catastrophysing (range 1–6)
Overall effect: 2  2.53; 4 df (P  0.64)
Baseline 2.25 2.35
13 wk 1.72 1.77 0.04 (0.27 to 0.19)
52 wk 1.62 1.78 0.06 (0.17 to 0.30)
Coping (range 1–6)
Overall effect: 2  5.00; 4 df (P  0.29)
Baseline 3.30 3.46
13 wk 3.34 3.41 0.08 (0.36 to 0.19)
52 wk 3.54 3.42 0.28 (0.56 to 0.00)
Internal pain control (range 1–6)
Overall effect: 2  6.03; 4 df (P  0.20)
Baseline 3.67 3.83
13 wk 4.10 3.97 0.28 (0.54 to 0.03)
52 wk 4.13 4.11 0.18 (0.44 to 0.08)
External pain control (range 1–6)
Overall effect: 2  5.78; 4 df (P  0.22)
Baseline 2.94 3.21
13 wk 2.27 2.73 0.19 (0.07 to 0.45)
52 wk 2.44 2.60 0.11 (0.37 to 0.16)
In all multilevel analyses the baseline scores were accounted for. Regression coefficients can be interpreted as mean differences between interventions.
BGA indicates behavioural graded activity; PCCL, Pain Coping and Cognition List; CI, confidence interval; df, degrees of freedom.
1022 Spine • Volume 35 • Number 10 • 2010
therapy from basic health care insurance, and from Jan-
uary 2005 onwards patients needed an additional health
care insurance to cover the costs of physical therapy and
MT. GPs were therefore more reluctant than before to
refer patients to a physical therapist or a manual thera-
pist. Considering the marginal differences in effectiveness
between the interventions, it seems unlikely that there
would have been any drastic change in results with the
inclusion of an additional 34 patients.
We therefore consider that the number of patients
included in this study was sufficient to draw conclusions.
In the trial by Hoving et al,9 MT appeared to be more
effective than usual care or physical therapy for patients
with subacute and chronic neck pain, but in our study the
BGA treatment appeared to be slightly more effective
than MT. Based on the results of both studies, we con-
clude that patients with subacute nonspecific neck pain
can benefit from both interventions. This information
regarding the evidence of both interventions should be
discussed with patient who are about to be treated for
their subacute neck pain. In this way patient preferences,
in addition to the evidence, can be taken into account
when deciding what treatment the patient should receive.
In future studies that aim to study the effect of a BGA
program, it seems reasonable to suggest that the focus
should be more on patients with psychological characteris-
tics, such as high scores for fear of movement, distress,
depression, etc. In the current study we did not select pa-
tients with psychological characteristics, however, these pa-
tients might benefit most from a BGA program.
Key Points
● In a randomized clinical trial that included 146 pa-
tients with subacute neck pain, the effectiveness of
a behavioral graded activity program was assessed.
● Little is known about the effectiveness of a behav-
ioral graded activity program in patients with sub-
acute neck pain and no randomized controlled tri-
als exist that assess a structural behavioral
treatment in patients with subacute neck pain.
● After 1 year of follow-up, there were no statisti-
cally significant or clinically relevant differences
between a behavioral graded activity program
and manual therapy as provided by physiother-
apists for patients with subacute neck pain.
● Baseline scores on psychosocial questionnaires in
subacute neck pain patients are low to moderate.
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